Many volcanoes worldwide still have poorly resolved eruption histories, with the date of the last eruption often undetermined. One such example is Ascension Island, where the timing of the last eruption, and consequently, the activity status of the volcano, is unclear. Here, we use the 40 Ar/ 39 Ar dating technique to resolve ages of the three youngest lava flows on the island, which are hawaiites and mugearite with 1.5 -1.9 wt% K2O. In dating these lavas, we provide the first evidence of Holocene volcanic activity on Ascension (0.51 ± 0.18ka; 0.55 ± 0.12 ka;
INTRODUCTION
Globally, >11% of humans live within 100km of a volcano that has been active within the past 10,000 years (Small and Naumann, 2001; Siebert et al., 2015) . This geographical association of people with active volcanoes means it is critical to develop methods to elucidate complete volcanic eruptive histories. Understanding the timing and character of the most recent volcanic activity is not only important for interpreting magmatic processes, it is key to volcanic hazard assessment and to anticipating likely impacts of future eruptions.
However, of the 1325 terrestrial volcanoes that erupted during the Holocene (Global Volcanism Program, https://volcano.si.edu; Venzke, 2013) , 534 currently have unknown ages for their most recent eruptions ( Fig. DR1 and Table DR4 in the GSA Data Repository1).
Volcanic settings typically have wide-ranging styles of volcanic activity, with varying consequences for populations and infrastructure in their proximity (Wilkinson et al., 2016) , so verifying the timing of recent activity is essential for long-term contingency planning (Marzocchi and Bebbington, 2012 39 Ar approach has been applied to date volcanic rocks as young as 1-2 ka using sanidine phenocrysts (e.g., Renne etal., 1997; Yang et al., 2014) .
However, the dating of Holocene basaltic groundmass is more challenging (e.g., Jicha, 2009; Wijbrans et al., 2011; Hicks et al., 2012) Weaver et al., 1996) . Ascension is speculated to have 'credible evidence' as an 'active' volcanic system based on the fact it has volcanic features with a 'youthful appearance' (Global Volcanism Program; Venzke, 2013) , where an 'active' system is defined as one proven to have erupted during the Holocene (Siebert et al., 2015) .
Scholarship from the past 100 years records the presence of geomorphologically young lava flows, which preserve original flow surface features, no soil development, and host little or no vegetation (Daly, 1925; Atkins et al., 1964) . Based on these field observations, some authors have hypothesized that the last eruption may have been within the past 1 k.y. (Daly, 1925; Packer, 1983 
METHODS AND SAMPLING
The youngest volcanic deposits on Ascension Island, based on stratigraphy (Nielson and Sibbett, 1996) (Table DR1 ). For each sample aliquot, 100 mg of phenocryst-free groundmass were CO2 laser stepheated, and the Ar-isotope ratios were measuredusing an ARGUS V multi-collector noble gas mass spectrometer (Mark et al., 2009 ) (the spectrometer has undergone a series of upgrades and changes in measurement protocol; full details are provided in the Data Repository).
Background and air calibrations were run following every measurement step during incremental heating experiments in order to provide careful control on background corrections and mass spectrometer discrimination. Measurement duration times were increased in order to maximize measurement precision (see the Data Repository). For such young materials, it is critical to not make an assumption concerning the trapped 40 Ar/ 36 Ar component, and as such, avoid the use of age spectra, which yield 'model' ages calculated using the modern-day atmospheric 40 Ar/ 36 Ar and the uncertainty of this measurement (Lee et al., 2006; Mark et al., 2011) . We used the inverse isochron approach (e.g., Renne et al.,1997) and allow these data to define an initial trapped component and age.
RESULTS
40 Ar/ 39 Ar data (Table DR2) , when displayed on isotope correlation plots (Fig. 4) (Lee et al.,2006; Mark et al., 2011) , and data define a mixing line with the ingrown radiogenic 39 Ar/ 40 Ar component (xintercept). The mean square of weighted deviates (MSWD) ranges from 0.49 to 1.1 for all samples, consistent with MSWDs for our data population sizes (Wendt and Carl, 1991) (Table DR2 ; Fig. 4 ). These ages are temporally coherent with the inference from the historical data that the most recent activity closely preceded the beginning of the historical record.
DISCUSSION
For a comprehensive understanding of potential for future activity at a volcanic center, it is important to characterize both the timing and style of recent volcanism. The 40 Ar/ 39 Ar ages presented here provide the first definitive evidence that Ascension Island has erupted within the Holocene, and it is therefore classed an 'active' volcanic system. The most recent activity at Ascension comprised mafic lava flows with mild explosive activity, and it is envisaged that any future volcanic hazards may include lava flows, ballistics, tephra fall, and gas emissions.
In order to produce the 40 Ar/ 39 Ar ages presented here, which to the best of our knowledge are the youngest published reproducible ages produced by this technique, we increased measurement durations and ran background and air calibrations following every measurement. However, we attribute much of the success of being able to attain ages so young to the sample quality and preparation. Full details are contained within the Data
Repository, but, in short, groundmass was fresh and dense, and particular attention was paid to the elimination of all phenocryst-rich or altered fragments in our samples. Comparison of the mildly alkaline lavas in this study with ocean island basalts worldwide (Humphreys and Niu, 2009) 
